
Math 211, Multivariable Calculus, Fall 2011
Midterm II Practice Exam 2

This exam is intended to give you an idea of the length and difficulty of the real thing. Please
remember that topics not on covered here could definitely still appear on the exam on Friday.
You should still do lots of other practice problems.

You will have 50 minutes for the exam and are not allowed to use books, notes or calculators.
Each question is worth 10 points.

1. In a certain ski slope, the elevation (in meters) of the land at the points with coordinates
(x, y) (also measured in meters) is given by the function

h(x, y) = 1000− x2

100
− y2
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Which direction could a skier at the point (25
√

3,−12.5) go in order to descend at an
angle of 45 degree? Give your answer in the form of the angle between the direction the
skier should head and due North. (Assume that the vector 〈1, 0〉 points due North and
〈0, 1〉 points due East.)

2. Find the linear approximation to the function

f(x, y) = cos(3xy)− sin(3xy)

at the point (1, π) and use it to estimate the value of f(1, π − 0.01).

3. In each of the following cases, find a function f of two variables that satisfies the given
condition. (You should justify your answers as precisely as possible.)

(a) f is defined at all points and is continuous at all points except (0, 0)

(b) f is continuous at all points and is differentiable at all points except (0, 0)

4. A particle moves with position vector at time t given by

r(t) = 〈sin(2t), 2t, cos(2t+ π)〉.

Find the tangential and normal components of the acceleration of the particle.

5. The following diagram shows a selection of level curves for a function f(x, y):
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(a) Estimate the value of each of the partial derivatives of f at the point (3, 4) (marked
with a cross).

(b) Give a vector u such that the directional derivative at (3, 4) of f in the direction u
is approximately equal to 0.

(c) Draw on the above diagram an arrow to represent the gradient vector of f at the
point (3, 4). (Only the direction of your arrow is important.)

(d) Draw a graph to illustrate the y = 4 cross-section of the function f . (Be as accurate
as possible based on the information given.) What is the connection between this
graph and one of your answers to part (a)?
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